Stenosis and malacia of the tracheobronchial tree, most often secondary to prolonged intubation, tracheostomy or following correction of a congenital cardiac lesion, present a significant therapeutic problem, especially when the lesions are extensive. The utilization of self-expanding tracheobronchial stents is a useful addition to the medical armamentarium for maintenance of airways in these patients with major airway stenosis and collapse. The majority of previous reported cases of tracheobronchial stenting have been performed under general anaesthesia with the help of rigid bronchoscopy under direct vision. We conducted two cases of tracheobronchial stenting in postoperative cardiosurgical babies under continuous propofol infusion taking advantage of cardiovascular stability during continuous infusion and rapid emergence after its discontinuation.
The management of children with serious airway obstruction caused by tracheobronchial stenosis or tracheomalacia poses a great challenge. The risk increases further if there is any associated illness. As a palliative treatment of this problem endotracheal intubation with CPAP ventilation, tracheostomy and surgery have been advised 1, 2 .
Insertion of airway stents is one of the latest and extremely useful methods to treat these patients 3 . These stents have the ability to increase the diameter of tracheobronchial lumen when this is compromised 4, 5 . Anaesthesia has been considered essential for these procedures and the majority of the previous reported cases of tracheobronchial stenting were performed under general anaesthesia with the aid of rigid bronchoscopy 6, 7 . We believe that this stenting can be performed under total intravenous sedation. In the past year we conducted two cases of tracheobronchial stenting with the aid of continuous propofol infusion.
CASE 1
A three-year-old male infant weighing 8 kg under-went successful conduit repair for the correction of pulmonary atresia and ventricular septal defect. Three months later he presented with acute onset of severe shortness of breath. He had developed progressive increase in stridor, with blueness of the lips and extremities two months postoperatively. Because of the presence of severe respiratory distress during admission, his airway was secured with a PVC endotracheal tube and he was admitted to the intensive care unit for further management. He was weaned from the ventilator and extubated 24 hours later. Subsequent computerized tomography and magnetic resonance imaging of the chest demonstrated the presence of obstruction in the right main bronchus due to extrinsic compression. Cardiac catheterization confirmed the absence of any correctable surgical cause. Bronchography showed distal tracheal and right main bronchus compression by the dilated right aortic arch. Elective tracheobronchial stenting with a Palmaz stent (Johnson and Johnson Interventional System Co. Narren NJ USA) was planned. Informed consent outlining all the complications, which included airway perforation, airway obstruction, infection and dislodgement of the stent, was obtained from the parent of the child. He was premedicated with intramuscular promethazine 0.2 mg.kg -1 one hour before the procedure. Once the patient was on the operating table continuous electrocardiogram and pulse oxymetric monitoring was started. The femoral artery was cannulated under local anaesthesia for continuous monitoring of the *M.D., Senior Resident.
†M.D., Professor and Head of Department. blood pressure and for arterial blood gas analysis. Fentanyl 2 µg.kg -1 was used to provide analgesia. The child breathed spontaneously a mixture of oxygen: nitrous oxide in a ratio of 50:50 with 2% halothane via a facemask. Once the eyelash reflex was lost and regular breathing commenced, an uncuffed nasal endotracheal tube was inserted. Initially ventilation was assisted by using a special T-piece circuit with a side port ( Figure 1 ) which was made before the procedure. A loading dose of 0.6 mg.kg -1 propofol was given followed by 1 mg.kg -1 .hour -1 , halothane was switched off and the patient allowed to breathe spontaneously on the mixture of oxygen-enriched air. The stent was inserted through one of the ports of the specially designed T tube, then through the endotracheal tube under fluoroscopic control. Pulse oximetry, electrocardiogram, heart rate, invasive blood pressure and respiratory rate were monitored continuously. The values of these parameters and arterial blood gases at different times were recorded ( Table 1 ). The sedation level (Ramsay Sedation score) 8 was kept between 2 and 3. The procedure was uneventful.
The child was moved to the intensive care unit and extubated six hours later.
The subsequent course was uneventful. A repeat computerized tomography of the chest showed the tracheobronchial stent in place without any extrinsic compression. He was discharged on the fifth day after stent implantation.
CASE 2
A three-year-old boy underwent Senning's procedure for d-transposition of the great vessels. The postoperative course was complicated with low output syndrome and respiratory tract infection for which he was kept on prolonged mechanical ventilation. His chest infection subsided, and haemo-dynamics improved and became stable after 16 days of aggressive treatment. He was conscious, awake, communicating well and his arterial blood gases were normal but his respiratory rate increased gradually to 25-30 breaths/minute on the third post-extubation day. On further investigation, a tracheal stenosis was found. The pre-anaesthetic and anaesthetic protocol including the intra-procedure monitoring was the same as for the previous patient. The movement of the stent was followed on fluoroscopy screen as the upper and lower limit of the lesion was noted. The position and diameter of the stent was observed on the screen. The vital parameters of the child were monitored ( Table 1 ). The sedation level (Ramsay) was kept between 2 and 3 during the procedure. He was extubated two hours later. The respiratory symptoms improved and he was discharged. Fifteen days later he again presented with respiratory distress. Subsequent investigation demonstrated the compression of bronchi by the dilated subclavian artery. As the parents of the child refused a second stent placement, he underwent subclavian aortopexy. The respiratory symptoms improved but unfortunately he died on the thirteenth postoperative day due to septicaemia.
DISCUSSION
Tracheobronchial stenosis is a well recognised complication of post-surgical dilatation of large vessels in the mediastinum or prolonged mechanical ventilation 9-12 . This lesion can be incapacitating and lifethreatening. Endotracheal intubation with CPAP ventilation, tracheostomy, corrective surgery of the airway or removal of the causative factor are some of the established treatment modes.
Insertion of tracheobronchial stents is a new and better technique in desperate cases, as it provides immediate and lasting relief. Most of the experience has been with silicone rubber stents which have been used for a variety of tracheobronchial obstructions 7 . Such stents however, are an imperfect long-term solution to the problem because of difficulties with displacement, migration, infection, obstruction and loss of mucosal clearance function. With the development of expandable metallic stents an additional option has become available. The Palmaz stent, one variety of balloon-expanding metallic stent, is made of stainless steel in the form of a tubular mesh. This stent has been designed and used primarily for vascular stenosis 13 . Its use in airway management is new. The Palmaz stent is available in many internal diameters and lengths. It requires a balloon to expand it. balloon is crucial. The advantage of this stent is that it can be tolerated well by the patient and is easily removed. However not free from the major disadvantage that once expanded, the position of the stent cannot be adjusted.
Loss of airway patency, temporary inability to maintain gas exchange during dilatation, possibility of aspiration and bronchospasm, airway perforation, pneumothorax, pneumomediastinum or pneumoperitonium are a few of the reported hazards during mechanical dilatation of the trachea [13] [14] [15] . As an early diagnosis of most of these complications can be missed while the patient is under general anaesthesia, we planned to conduct the procedure under intravenous sedation, keeping spontaneous respiration intact and the Ramsay sedation level between 2 and 3, so that patient communication was maintained. The idea of keeping an endotracheal tube in situ is not only for easier passage of the stent, but also to save time during any emergency. Further narrowing of the trachea could be provoked by tracheobronchial secretions during the manipulation of the airway; the side port of the device allowed us to pass a suction catheter simultaneously to remove secretions.
Continuous intravenous anaesthesia with alphaxalone-alphadolone (Althesin) has been described by Vyas et al for resection of tracheal stenosis 16 . However, their patient was an adult and they found mild respiratory depression during the procedure. Faul 17 used multiple endobronchial stents in a 50-year-old patient suffering from relapsing polychondritis. They conducted the case under topical lignocaine 1%, intravenous pethidine and midazolam.
We opted for continuous infusion of propofol because it has a pharmacodynamic and pharmacokinetic profile ideally suited to this form of administration. It has a rapid onset of action, short duration of effect, minimal side-effects and rapid emergence 18 . Sedation doses of propofol have no adverse effect on tidal volume, minute ventilation, end-expiratory carbon dioxide or arterial blood gas values 19 . We added fentanyl to provide optimal patient comfort, and because it offers the advantage of faster onset and shorter duration of action. The idea of continuous infusion of the drug and addition of supplemental oxygen was to maintain a stable from of analgesia and sedation, and to diminish undesirable respiratory side-effects 20 .
High frequency jet ventilation is another alternative but can lead to barotrauma and decreased venous return in already compromised cardiac patients 21 . Rigid bronchoscopy, definitely a good option, carries the risk of bleeding due to trauma to the airway and cyanotic children with pre-existing coagulopathy are predisposed to this complication 22 .
Thus intravenous sedation using fentanyl and propofol combination was found to be excellent for children undergoing tracheobronchial stenting. Rapid onset of action, maintenance of a stable plasma level during continuous infusion, cardiorespiratory stability with a sedative dose and rapid emergence after discontinuation of the drug allowed us to conduct the procedure safely. 
